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THE  PRINCIPLES  OF  COST  ACCOUNTING  AS  APPLIED  TO  MACHINE  SHOPS. 

CHAPTER  I. 
INTRODUCTION. 

The  object  of  all  cost  keeping  is  to  reduce  production  cost, 
and  to  furnish  a  basis  for  determining  price.     In  all  manufactur- 
ing, no  matter  of  how  long  a  standing,  there  are  apt  to  be  leaks 
through  unconscious  waste,  carelessness  or  extravagance.     The  manu- 
facturer without  some  sort  of  a  systematic  organization  and  means 
of  obtaining  accurate  information,  cannot  hope  to  find  and  stop 
these  losses. 

In  some  manufacturing  lines,  the  cost  of  production  is  so 
high  and  competition  has  cut  the  selling  price  to  such  a  low  point 
that  the  owner1 s  very  existence  depends  upon  accurate  knowledge  of 
where  cost  may  be  reduced.     In  order  to  determine  these  costs  it  is 
necessary  to  have  a  systematic  organization  as  a  basis,  whereby  we 
have  the  means  of  gathering  our  information  accurately,  cheaply, 
and  at  the  same  time  analyzed  in  such  a  manner  that  the  true  effect 
of  all  policies  and  transactions  can  be  determined. 

SYSTEMS  OF  MANAGEMENT. 
There  are  three  systems  of  management  or  organization  which 
have  been  applied  to  Machine  Shop  practice,  viz: 

1.  Military  System, 

2.  Functional  System, 
5.     Departmental  System. 

In  the  first  of  these,  the  Military  System,  the  organization 


2 


is  similar  to  that  in  the  army,  all  operations  being  subject  to 
orders  from  the  superior  officials.     Its  chief  advantages  are,  that 
it  tends  to  completely  unify  the  work  and  definitely  fixes  respon- 
sibility.    Its  disadvantages  are  that  as  the  plant  grov/s  the  res- 
ponsibility becomes  too  great;  and  likewise  that  the  foreman  cannot 
plan  improvement  or  give  thought  toward  the  specialization  of  out- 
put. 

The  Functional  System,  divides  all  tho  work  of  the  plant  into 
its  elemental  parts  and  then  puts  one  man  in  complete  charge  of 
each  of  these  simple  functions.     The  growth  of  the  concern  does  not 
increase  his  responsibility  materially;  he  has  abundant  opportuni- 
ty to  study  his  work  and  thus  plan  improvements  and  even  has  the 
chance  towards  complete  specialization.     The  system,  however,  has 
never  met  with  general  success.     It  seems  as  though  the  responsi- 
bility becomes  shifted  and  there  are-  too  many  men  who  act  as  bosses 
and  the  workmen  themselves  lose  initiative.     The  clerical  labor  in- 
volved is  large  and  it  is  very  expensive  to  operate. 

The  Departmental  System  is  the  organization  most  effectively 
used  in  machine  shop  practice.     The  plant  is  laid  off,  or  divided 
into  various  sections,  each  part  of  which  carries  on  certain  steps 
of  the  manufacturing  process.     Each  department  has  its  own  head, 
who  is  absolutely  responsible  for  the  work  and  operation  of  that 
division.    He  in  turn  has  his  subordinates,  and  likewise  receives 
his  own  orders  from  the  general  manager  or  Superintendent.  The 
growth  of  the  plant  does  not  mean  increased  work  for  the  department 
head,  who  still  has  time  to  plan  out  improvements  to  increase  his 
own  efficiency. 


The  Military  System  and  the  Functional  Systems  hold  men  re- 
sponsible for  the  absolute  carrying  out  of  directions;  while  in 
the  Departmental  system  the  men,  who  hold  places,  are  held  respon- 
sible for  results. 

When  a  production  order  is  forwarded  to  the  department  head 
from  the  general  office,  he  sees  that  the  proper  requisitions  for 
material  are  made  out,  that  the  sub-production  orders  are  issued 
and  that  all  other  necessary  directions  are  given;  upon  completion 
the  proper  notices  are  sent  to  the  office,  with  whatever  time,  ma- 
terial and  labor  forms  that  have  been  used. 

PRODUCTION  .COSTS. 
Production  costs  consist  of  direct  labor,  direct  material, 
and  indirect  costs.     The  direct  charges  are  obtained  directly  from 
the  shop  records;  the  labor  item  from  tho  time  keeping  system,  and 
the  material  and  supplies  from  the  storekeepers  records.     The  lat- 
ter item  can  be  checked  in  various  ways,  preventing  possible  loss 
of  material,  and  the  methods  of  time  keeping  will  be  mentioned  un- 
der a  later  head.     The  indirect  costs;  often  known  as  overhead, 
manufacturing  expense,  factory  burden,  or  "on  cost;"  are  composed 
of  those  costs  which  enter  into  the  total  factory  cost  of  the  pro- 
duct, such  as  salaries,  power,  heat,  light,  insurance,  rent  and  in- 
terest, repairs,  depreciation,  insurance,  etc..     These  items  are 
all  gathered  and  entered  on  the  General  Books  and  from  there  are 
apportioned  and  distributed  to  their  proper  places. 
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CHAPTER  II. 

RELATION  OF  OUR  SUBJECT  TO  GENERAL  ACCOUNTANCY  . 
We  shall  now  discuss  the  development  of  a  Cost  Accounting 
System  for  a  plant  working  on  a  variety  of  contracts.     The  problem 
divides  itself  into  two  parts,  viz: 

(1)  The  General  Books  and  the  part  they  play  in  Cost  Accoun- 
ting. 

(2)  The  Shop  Records  and  their  importance. 

The  General  Books  for  the  plant  should  be  composed  of  at  le- 
ast a  Journal,  Cash  Book,  Sales  Book,  Purchase  Book,  Bills  Recei- 
vable Book,  Bills  Payable  Book,  and  the  General  Ledger.     From  the 
records  of  these  the  Loss  and  Gain  Account  can  be  made  out.  The 
Loss  and  Gain  Account  at  all  times  shows  how  the  business  stands, 
how  it  runs  and  where  its  weaknesses  are,  and  may  truly  be  consid- 
ered as  the  back-bone  of  a  Cost  Keeping  System. 

The  highest  achievement  of  modern  accounting  and  cost  keeping 
methods  is  attained  when  the  Loss  and  Gain  statements  from  the  Gen- 
eral Books  and  from  the  Shop  Records  agree.     The  balance  sheet  re- 
presents a  statement  of  the  assets  and  the  liabilities  of  the  busi- 
ness as  they  exist  at  a  particular  time. 

PROFIT  AND  LOSS  ACCOUNT. 
The  Profit  and  Loss  Account  for  a  Machine  Shop  business  can 
be  presented  about  as  follows: 

Profit  and  Loss  Account. 

I.  Administrative, 
II.  Purchasing, 
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III.  Manufacturing, 
IV.  Selling, 
V.  Allocation. 

By  the  Administrative  Expenses  are  meant  those  expenses 
which  deal  with  the  directing  of  the  policy  of  the  plant.  They 
include  the  salaries  of  the  President,  Vice  President,  Attornies, 
Secretary,  Treasurer,  the  fees  of  the  Directors  and  wages  of  the 
Book  keepers,  Clerks,  Stenographers,  and  those  who  are  employed  in 
purely  general  administrative  work,  or  in  the  transferring  of  the 
stock  and  bonds  accounts.     In  addition  to  these  charges  there  are 
incurred  expenses  like  postage,  stationary  and  the  printing  of  an- 
nual reports,  messages,  directors  traveling  expenses  for  various 
purposes,  and  all  legal  advice. 

Under  the  Purchasing  division  would  fall  expenses  incident 
to  a  department  of  that  kind,  salaries  of  the  Purchasing  Agent  and 
his  assistants,  members  of  the  office  force  and  clerks.     The  items 
of  postage  and  stationary  would  be  apt  to  be  very  heavy,  telephone 
and  telegraph  messages  for  hurry  orders,  traveling  expenses,  and 
general  miscellaneous. 

The  Manufacturing  division  will  be  taken  up  and  discussed 
fully  later. 

The  Selling  division  might  be  divided  under  two  heads,  Sell- 
ing expenses  and  Advertising.    Under  the  first  comes  all  expenses 
of  salesmen,  which  include  salaries,  traveling  expenses,  commissi- 
ons, etc..     The  advertising  feature  is  important  and  sometimes  far 
exceeds  the  actual  manufacturing  cost  of  the  article. 

The  Allocation  division  shows  how  the  net  profits  are  appor- 


tioned  to  unusual  charges,  surpluses  and  dividends. 

Our  thesis  confines  us  to  the  discussion  of  the  items  in  the 
manufacturing  section  of  the  Profit  and  Loss  Account.  This  natur- 
ally subdivides  itself  as  follows :- 


MANUFACTURING. 


DIRECT  COSTS. 

I. 

Cost  of  Raw  Material 

I.     Income  from  Goods. 

and  supplies  including :- 

1.  Direct. 

1.  Original  Purchase  cost. 

2.  Indirect. 

2.  Inward  Transportation. 

II.     Income  from  Property. 

5.  Storage  and  Insurance. 

1.  Direct. 

4.  Commission  for  Purchases. 

2.  Indirect. 

5.  Interest. 

II. 

Direct  Labor. 

INDIRECT  COSTS 

OR  OVERHEAD  EXPENSES . 

I. 

Indirect  Material. 

II. 

Indirect  Labor. 

III. 

Light,  Heat,  and  Power. 

IV. 

Repairs. 

V. 

Renewals. 

VI. 

Depreciation. 

VII. 

Interest  and  Rent. 

VIII. 

Insurance . 

IX. 

Taxes . 

INDIRECT  COSTS  OR  OVERHEAD  EXPENSES. 


We  shall  reverse  the  order  of  treatment  of  the  above  divisio- 
ns, because  once  the  theory  of  distribution  of  Indirect  Costs  is 
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understood  the  handling  of  direct  charges  becomes  largely  a  mech- 
anical problem. 

INDIRECT  MATERIAL  contains  all  such  material  that  cannot  be 

in 

directly  charged  to  the  product.     Examples  of  these  are  glue  used A 
the  pattern  shop,  a  few  nails  or  screws  used  in  a  repair  job, 
white  lead  used  to  make  a  tight  joint  in  pipe  fitting,  lubricating 
oil,  waste,  and  many  similar  items. 

INDIRECT  LABOR  includes  all  charges  like  salaries  of  Manager, 
Clerks-  keeping  factory  records-,  foremen,  general  helpers,  and  all 
other  salaries  and  wage  accounts  that  are  not  capable  of  being  di- 
rectly applied  to  the  product  in  its  passage  through  the  plant. 
An  example  may  make  this  clearer.     Suppose  a  foreman  in  charge  of 
a  section  of  the  shop,  supervising  a  number  of  jobs 5  is  engaged  in 
retubing  a  boiler  of  a  locomotive,  with  the  assistance  of  a  helper. 
The  general  practice  is  to  charge  the  labor  to  the  work  which  has 

t 

benefitted  by  it.     If  that  is  done  here,  then  we  have  this  foremans 
time  charged  to  two  items,  the  retubing  job  and  to  some  general 
supervision  order.    We  can  at  once  see  that  in  this  way  the  above 
job  pays  not  only  its  own  supervision  but  that  of  a  section  of  the 
shop  as  well,  covering  work  where  the  overseeing  force  is  charged 
to  an  expense  order  and  pro-rated. 

LIGHT, HEAT  and  POWER  Costs  are  affected  by  several  influences 
1.     The  nature  of  the  work  carried  on  in  the  plant.  In 
our  machine  shop  where  a  great  deal  of  the  work  is  done  on  lathes, 
drill  presses,  and  other  machines,  the  upper  part  of  the  room  is 
usually  pretty  well  filled  with  belting  and  countershafts,  so  that 
diffusion  of  natural  light  is  poor.     The  nature  of  the  work  may 
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require  alot  of  calipering  and  scaling,  and  artificial  lights  must 
be  well  distributed. 

2.  The  seasons  of  the  year  will  cause  a  vast  differ- 
ence in  the  use  of  light  and  heat  for  our  plant. 

3.  The  conditions  of  the  trade  may  be  such  as  to  vary 
these  items  considerably.     There  may  be  times  when  whole  depart- 
ments are  not  in  use,  or  even  parts  of  them,  and  this  would  affect 
the  distributions. 

4.  We  may  be  able  to  purchase  power  for  our  plant  in 
preference  to  making  it.    A  manufacturer  making  his  own  power  is 
burdened  with  interest  charges  on  the  investments  in  power  plant 
and  transmitting  equipment.    He  must  also  pay  salaries  to  power 
generating  employees,  pay  maintenance  charges,  taxes,  depreciation 
and  insurance.     If  we  purchase  this  power,  we  can  get  it  at  some 
standard  rate,  and  this  may  prove  more  economical  than  making  it; 
and  it  is  advisable  likewise  to  have  our  Power  Contract  specify  a 
constant  supply  at  all  times. 

One  of  the  most  satisfactory  ways  of  distributing  this  expen- 
se is  on  the  basis  of  floor  space  occupied  which  would  give  the 
whole  productive  equipment  of  the  shop  its  share.     The  distribution 
of  the  power  makes  it  necessary  to  determine  the  amount  of  horse- 
power used  by  each  machine;  and  if  necessary,  the  losses  due  to 
transmission  by  shafts  and  belting.     Dividing  this  into  the  power 
account  for  the  corresponding  period  will  give  the  cost  of  power 
per  horse-power  hour  for  that  particular  time.     This  rate  multi- 
plied by  the  total  horse-power  hours  of  each  machine,  will  distri- 
bute the  power  charge  among  the  various  machines  or  processes. 


REPAIRS  and  RENEWALS  can  be  treated  conveniently  together. 
They  include  all  charges  which  tend  toward  the  up-keep  of  the  plant 
but  do  not  make  additional  investments  of  capital.     In  the  hand- 
ling of  small  machine  tools,  one  of  two  mistakes  is  very  often 
made;  first,  all  repairs  and  renewals  arecharged  to  manufacturing 
expense.     In  this  way  the  plant  really  conceals  profits  which  it 
has  in  the  way  of  additional  equipment.     The  second  method  misleads 
on  the  other  side  in  that  all  additions  whether  renewals  or  not 
are  charged  to  inventories  or  equipment  and  is  made  to  appear  as 
an  asset.    We  can  illustrate  this  in  the  follov/ing  manner.    Let  us 
suppose  a  new  compound  boring  bar,  having  a  multiplicity  of  cutters 
is  made.     The  tool  smith  draws  on  the  stock-room  for  a  bar  of  tool 
steel  and  makes  the  cutters.     This  tool  finished  would  be  consid- 
ered as  an  asset,  having  a  value  equal  to  the  material  cost  and 
labor  involved.    Let  some  of  the  cutters,  or  even  all  of  them,  be- 
come so  worn  that  they  must  be  redressed  by  the  tool-smith,  or  may- 
be a  new  piece  of  tool  steel  used,  and  the  cost  would  be  classed 
as  a  repair.     If  the  new  cutters  made  of  new  stock  were  credited 
as  new  tools,  it  would  eventually  appear  in  the  inventory  that  this 
particular  boring  bar  had  two  complete  sets  of  cutters;  whereas, 
in  fact,  it  has  simply  had  its  wornout  original  set  of  cutters 
made  good. 

DEPRECIATION  RESERVES  are  set  aside  to  furnish  a  basis  for 
the  replacing  of  worn-out  machines  and  equipment.     This  fund  is 
made  up  by  annually  charging  to  the  operating  expenses,  an  amount 
adequate  to  keep  the  plant  on  its  original  earning  basis,  provided 
it  has  been  properly  financed  in  the  first  place.     This  reserve  is 
not  necessarily  set  apart  or  invested  outside  of  the  property,  in 
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fact  better  practice  advocates  the  investing  of  the  reserves  in 
the  plant  itself  because  the  manufacturer  can  ordinarily  get  grea- 
ter returns  from  his  money  by  using  it  himself  than  by  putting  it 
in  outside  securities. 

In  the  case  of  some  small  machines  necessitating  construction 
of  the  most  accurate  description;  as  in  the  cream  separator,  a 
comparatively  large  amount  of  repair  work  must  be  done.     This  can 
be  done  at  an  hour  rate  by  workmen  and  charged  at  hour  prices  to 
the  customers.     The  repairs  are  made  in  the  assembling  department 
by  authority  of  a  repair  order.     The  repairs  may  be  filled  from 
the  store-room  in  some  cases,  where  the  most  commonly  ordered  re- 
pairs are  kept  in  stock. 

THE  DEPRECIATION  ACCOUNT,  is,  as  a  rule  very  carelessly  han- 
dled.   DEPRECIATION  may  be  defined  as  a  loss  in  value,  due  to  old 
age,  use,  new  inventions,  or  a  combination  of  these  factors.  In 
some  industries  new  inventions  make  so  many  important  changes  that 
large  sums  must  be  set  aside  if  the  Profit  and  Loss  balances  are 
to  be  regarded  as  true,  or  if  the  Balance  Sheet  is  to  give  an  accu- 
rate statement  of  the  real  financial  condition  of  the  business. 

The  causes  of  depreciation  may  be  described  more  fully  as 
follows: 

1.  Failure  to  keep  property  in  first-class  working  condi- 
tion. 

2.  The  gradual  breaking  down  of  property  in  spite  of  all 
that  may  be  done  to  keep  it  in  good  condition. 

3.  Obsolescence  or  the  impairment  of  value  because  of  new 
inventions  and  processes. 

It  is  difficult  for  anyone  not  directly  familiar  with  modern 
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Manufacturing  enterprises  to  conceive  of  the  rapidity  with  which 
changes  in  mechanical  methods  follow  each  other.     Each  important 
change  is  likely  to  make  advisable  a  general  revision  of  all  the 
machinery  and  processes  of  manufacture.     In  the  intense  competition 
between  industries,  no  concern  that  allows  itself  to  fall  behind 
in  the  race  to  install  the  latest  and  most  economical  devices  will 
long  be  able  to  survive.    American  manufacturers  have,  time  after 
time,  sent  to  the  scrap  heap  costly  machines  and  even  whole  plants 
that  were  found  to  be  inferior  to  new  inventions. 

A  few  years  ago  the  Commonwealth  Edison  Company  of  Chicago, 
a  firm  producing  electricity  at  a  lower  figure,  probably,  than  any 
one  else,  scrapped  four  of  their  Turbo-Generators,  types  of  a  very 
modern  date.     They  installed  in  place  of  these,  four  newer  types, 
which  were  designed  to  produce  electricity  more  economically  and 
with  a  higher  efficiency  per  unit  of  output.     The  difference  in 
cost  of  output  of  the  former  and  latter  was  slight,  but  in  the  pro- 
duction of  large  quantities  it  meant  great  savings.     This  policy 
pays  in  a  long  run,  for  where  goods  or  utilities  are  being  produ- 
ced in  great  quantities,  a  very  slight  decrease  in  the  cost  of  pro- 
duction of  each  unit  may  prove  to  be  the  margin  between  bankruptcy 
and  prosperity.    While  the  policy  is  advantageous  in  many  cases  it 
must  be  remembered  that  it  involves  large  losses  for  the  time  being 
wherever  new  machines  supercede  the  old.     These  losses  ought  to  be 
foreseen  and  provided  for  in  the  establishment  of  a  plant.     This  is 
where  the  Depreciation  fund  mentioned  under  Repairs  and  Renewals 
comes  in. 

There  are  very  few  standard  rates  of  depreciation  available. 

■ 


12 

The  Inter-State  Cominaroe  Company  has  refused  to  establish  any  stan- 
dard, claiming  that  "Conditions  under  which  equipment  is  used  vary 
so  greatly  that  no  uniform  rate  of  depreciation  could  reasonably 
be  determined."     The  National  Machine  Tool  Builder's  Association 
recommends  an  average  rate;  which,  for  the  manufacturer,  is  very 
conservative.     These  are  as  follows:  10%  on  machinery,  5<fo  on  frame 
buildings,  and  3$  on  brick  buildings  per  annum.  * 

These  rates  however,  are  for  favorable  consitions,  and  apply 
to  the  total  original  value  and  not  to  the  decreasing  value.  No 
rates  should  be  considered  at  all  or  accepted  and  used  without 
first  fully  investigating  the  conditions  of  the  equipment.     A  stone 
store-house,  for  example,  depreciates  very  slowly  -  probably  not 
more  than  2fo  a  year,  while  others  depreciate  very  rapidly.     A  wooder 
foundry  or  blacksmith  shop,  subject  to  smoke,  heat,  gas,  vibration, 
etc.,  depreciates  very  rapidly. 

To  overcome  to  some  extent  this  high  rate  of  depreciation, 
due  to  shock  and  vibration,  modern  manufacturers  adopt  the  plan  of 
putting  their  buildings  around  their  equipment  like  forges,  power- 
hammers,  and  the  like  rather  then  erecting  a  building  and  install- 
ing the  machinery  so  that  it  will  cause  rapid  deterioration  of  the 
structure.     Take  a  building  in  which  rapidly  revolving  shafting  is 
employed,  or  machines  operating  with  considerable  shock,  as  ten- 
siontesting  machines,  or  as  a  number  of  drop-forge  hammers.  These 
will  also  depreciate  very  rapidly,  and  it  would  be  safe  to  estab- 
lish a  rate  of  from  4$  to  Q°/o  yearly  depreciation  in  that  case. 


#  Cf .  American  Machinist,  p.     1052    December  8.  1910. 
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The  proper  rate  of  depreciation  will  vary  inversely  with  the 
life  of  the  property  to  which  it  pertains,  and  its  determination 
must  take  into  consideration  whatever  effects  the  life  of  the  pro- 
perty. 

METHODS  OF  DETERMINING  RATES. 
There  are  five  methods  of  determining  rates  of  depreciations, 
as  follows: 

1.  By  writing  off  a  fixed  fractional  amount  of  the  origi- 
nal value  each  year. 

2.  By  writing  off  a  fixed  percentage  on  the  decreasing 
value  every  year  hut  neglecting  to  consider  the  resid- 
ual value  of  the  unit. 

3.  By  establishing  the  life  of  a  machine  and  its  residual 
value  and  then  determining  a  fixed  percentage. 

4.  Annuity  Method. 

5.  Revaluation  of  property  method. 

The  first  two  methods  are  perhaps  the  most  commonly  used, 
and  need  very  little  explanation.     The  writing  off  of  a  certain 
amount  to  cover  depreciation  provides  for  the  actual  decrease  in 
value  of  the  machine  or  plant  due  to  age  or  use.     Frequently  the 
rate  is  based  on  the  net  value  left  after  previous  depreciations, 
instead  of  the  original  cost;  which  results  in  a  way,  in  more  of  a 
sliding  scale  of  decreasing  values.     In  this  case,  the  rate  would 
be  set  at  a  higher  figure  than  in  the  previous  methods  and  the 
greatest  depreciation  would  appear  in  the  first  year. 

The  third  method  is  perhaps  as  accurate  and  simple  as  any. 
Expressed  analtically  it  explains  itself. 
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Let  V  =  Initial  Value  or  Cost  of  Machine, 
and  R  =  Residual  or  Scrap  Value. 

n  =  Number  of  years  service  reasonably- 
expected, 
d  =  Rate  of  depreciation. 
.  then  Vd  =  Amount  of  depreciation. 
•\   (V  -  Vd)=  Vx  =  Value  of  Machine  at  end  of  first 
year  of  service, 
and  (  Vjl  -  V^  )  =  Vg  =  Value  of  Machine  at  end  of  second 

year  of  service. 


and  (Vn_2  -  Vn_od)  =  Vn-1  =  Value  of  Machine  at  end  of 

/     -  \  "th  ~ 

(n-1)      year  of  service. 

(vn-l  -  vn-ld)  =  vn    =  Value  of  Machine  at  end  of  nth 

year  of  service. 

Then  Vn  =  R  =  (Vn-1  -  Vn_-,d)  =  V(l-d)n 

£  =  (l-d)n 
V  I 
or  (1-d)    =  (  |  )n  x 

d  =    1  -  (  |  )ff 

The  fourth  or  Annuity  Method  differs  in  that  it  assumes  an 
even  depreciation  and  not  a  rate.  ' 

Let  V  =  Initial  value  or  cost  of  machine. 
R  =  Residual  or  scrap  value, 
n  =  Number  of  years  of  active  service. 
D  =  Amount  of  depreciation. 
S  =  1  +  rate  of  interest. 
Then  VS  -  D  =  V1  =  Value  at  end  of  first  year. 
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and  V}S  -  D  =  Vo  =  Value  at  end  of  second  year, 
V2S  -  D  =  V3  =  Value  at  end  of  third  year. 


th 

Vn-2S  ~  D    =  vn-l  =  Value  a-fc  en<a  of  (n~D  year 

vn-ls  "  D    =  vn      =  Value  at  end  of  nth  year 

Then  VSn  -  DS11"1  -  DSn"2  -  DSn"5  -    -D  =  Vn  =  R 

R  =  VSn  -  D(Sn"1+  Sn-2+Sn-5   -HI)  (1) 

S-l 

Multiplying  equation  (l)  by  jj—j  ,  we  have 

D(Sn  -  1)      _  n 
therefore  — „  ~      vb    -  K 

S-l 

(VSn  -    R)  (S-l) 
and    D    =  (  sU  -  ll 


The  Revaluation  of  Property  method    is  theoretically  the 
most  accurate,  but  when  it  comes  to  practical  application    is  de- 
ficient because  of  the  uncertainty  of  appraisal.     Two  men  equally 
well  trained  will  frequently  give  widely  varying  values  for  prop- 
erty on  hand.     Besides  the  question  arises-  what  is  the  true  app- 
raised value?    Is  it  what  we  can  get  in  the  open  market  if  immed- 
iate sale  were  forced  upon  us,  or  is  it  the  price  we  should  get  in 
case  sale  was  desired?    In  either  case  we  can  see  that  the  personal 
equation  is  a  very  important  factor  in  determining  value.     In  addi- 
tion to  the  personal  equation  the  market  conditions,  the  financial 
world,  and  other  factors  have  such  an  important  influence,  that  as 
a  matter  of  fact  the  revaluation  method  is  in  actual  practice  not 
nearly  so  effective  as  some  of  the  preceding  plans. 
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The  general  scheme  Is  to  revalue  everything  at  stated  inter- 
vals, and  to  write  off  whatever  loss  such  valuations  reveal  with- 
out regard  to  any  rate,  thereby  properly  showing  the  deteriorations 
due  to  a  period  of  work  in  either  an  average,  busy,  or  idle  period. 

INTEREST  and  RENT  are  so  nearly  alike,  as  far  as  accounting 
practice  is  concerned,  that  they  may  be  treated  together.  Inter- 
est is  the  price  paid  for  the  use  of  Capital.     Rent  is  the  price 
paid  for  the  use  of  some  natural  resource  and  arises  in  the  follow- 
ing way.     A  certain  location  compared  with  another  may  be  worth 
$2500.00  a  year  to  a  manufacturer  on  account  of  railroad  facilities 
or  some  other  factors  over  which  he  has  no  immediate  control.  If 
a  manufacturer  is  considering  the  establishment  of  a  plant  he  will 
consider  the  relative  merits  of  these  different  locations. 

When  we  stop  to  consider  that  no  two  operating  departments 
have  equipment  of  the  seme  value,  we  can  readily  see  that  a  proper 
departmental  distribution  of  the  interest  charges  on  our  investment 
is  needed.     One  department  may  contain  high-priced  Automatic  Screw 
Machines,  while  another  may  contain  inexpensive  machines.     The  in- 
terest charges  should  be  apportioned  to  the  shops  or  departments 
in  accordance  with  the  values  of  such,  except  that  portion  which 
cannot  be  charged  to  any  department  in  particular,  but  applies  to 
the  whole  plant,  which  would  go  into  the  general  expense. 

There  seems  to  be  a  wide  difference  as  to  whether  or  not 
rent  should  be  charged  to  output.     If  the  entire  plant  is  rented, 
all  agree  that  rent  should  be  charged  to  the  cost  of  production, 
but  if  the  firm  owns  the  plant,  then  opinions  vary.     If  correct  in 
one  case  why  not  in  the  other?    The  interest  on  the  investment 
must  be  met  and  should  be  charged  irrespective  of  who  owns  the 
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property.     The  reason  for  this  is  that  the  expense  is  incurred  in 
the  transformation  of  the  raw  material  to  the  finished  product. 
Any  investment  ought  to  bring  in  its  return,  and  it  is  just  as  es- 
sential that  in  this  case  the  investment  bring  in  the  proper  in- 
terest for  the  firm,  as  it  would  for  any  other  landlord,  or  owner 
of  property.     The  interest,  must  be  taken  from  the  returns  of  the 
sale  of  the  output. 

The  last  two  items,  .INSURANCE  and  TAXES,  may  be  considered 
together.    While  the  terms  are  self  explanatory  the  question  of 
their  distribution  is  not  commonly  understood.    Many  firms  adopt 
the  plan  of  not  considering  these  items  as  part  of  cost  and  regard 
them  as  unavoidable  deductions  from  profits.     This  scheme,  however, 
does  not  consider  that  these  charges  grow  out  of  our  plant  as  a 
result  of  making  our  output.     They  ought  to  be  applied  as  nearly  as 
possible  to  the  parts  affected  by  them.     The  recognized  way  of  han- 
dling these  items  is  to  reduce  them  to  a  certain  amount  per  square 
foot  of  floor  area.    Each  machine  or  department  thus  receives  its 
share  in  proportion    to  the  floor  space  occupied. 

Special  Insurance  should  be  charged  direct  to  the  product  it 
covers.     This  may  be  because  of  the  nature  of  the  work,  which  does 
not  permit  of  the  regular  rate.     It  may  temporarily  increase  the 
insurance  of  the  whole  plant  or  a  portion  of  it,  and  should  be  char 
ged  direct  to  the  product  which  causes  this  increase  over  regular 
rates. 

DISTRIBUTION  OF  INDIRECT  EXPENSES. 
Since  we  now  know  what  overhead  expenses  is  and  how  it  is  in- 
curred, the  next  question  arises;  how  shall  these  charges  be  distri 
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buted  so  that  the  manufacturer  can  be  sure  that  he  is  assigning  a 
fair  share  of  these  costs  to  the  individual  units  of  output? 

The  fact  that  they  are  indirect  charges  makes  direct  distri- 
bution impossible.     The  costs  must  be  proportioned  each  job  or  con- 
tract on  some  kind  of  arbitrary  basis,  usually  fixed  upon  as  the 
result  of  past  experience.     The  selection  of  this  basis  must  nec- 
essarily involve  the  questions  of  fairness,  exactness  and  accuracy. 

The  ideal  method  of  indirect  expense  distribution  is  the  one 
which  reduces  arbitrary  pro-rating  to  its  lowest  minimum.     It  col- 
lects the  expenses  ordinarily  termed  indirect  in  such  a  way  as  to 
make  possible  the  charging  of  these  expenses  to  the  product  direct- 
ly, instead  of  indirectly.     Any  method  or  plan  which  provides  for 
the  direct  charging  of  the  greatest  amount  of  these  expenses  is 
the  most  desirable  one  to  adopt. 

Mr.  J.  Lee  Nicholson  in  his  treatise  "Factory  Organization 
and  Costs,"  describes  five  methods  of  distributing  overhead  charges 
which  might  be  considered  feasible  for  our  machine  shop  problem. 
These  schemes  are  designated  by  the  following  names: 


No. 

i 

JL  • 

Direct  Labor  C03t  Plan. 

it 

2. 

Direct  Labor  Hours  Plan. 

it 

3. 

Direct  Labor  and  Direct  Materials  Plan. 

if 

4. 

The  Old  Machine  Rate  Plan. 

n 

5. 

The  New  Machine  Rate  Plan. 

The  essential  feature  of  these  methods  will  now  receive  con- 
sideration. 

No.   1.     DIRECT  LABOR  COST  PLAN 
This  system  uses  an  average  rate  based  on  wages.    An  article 
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increases  in  value  with  respect  to  the  amount  of  labor  that  mist 
necessarily  be  put  upon  it.     The  steps  in  finding  this  rate  arej 
first,  find  the  total  direct  labor  cost  chargeable  to  the  product; 
second,  divide  this  into  the  total  indirect  expense  for  the  same 
period  which  will  give  the  rate  per  cent.    Finally  multiply  the 
total  labor  charged  to  each  article  by  the  rate  thus  found.  Thus 
each  article  receives  its  due  portion  of  the  indirect  expense  of 
the  entire  plant. 

This  may  be  illustrated  by  the  following  formula  and  example 
Let  E  =  Indirect  expense. 
L  =  Direct  labor  cost. 
D  =  Rate  of  distribution. 
Then  r  =  D  I. 
The  direct  labor  cost  of  the  Peerless  Manufacturing  Company 
for  January,  was  $7500.00  as  shown  by  the  payroll.     The  General 
Books  and  Shop  Records  showed  the  indirect  expense  to  be  $4500.00, 
for  the  same  period.    What  would  be  the  Manufacturing  cost  (exclue 
ive  of  direct  material  costs)  of  fifty  gross  of  cake  cutters  where 
in  the  direct  labor  cost  was  #1200.00. 

Let  Ei  =  Indirect  expense  chargeable  to  the  fifty 
gross. 

L^  =  Direct  labor  cost  of  goods. 
Substituting  in  (I)  we  have, 
i§0  =  D  =  .60  =  60% 
.%  E1  =  DLX 
Manufacturing  cost  =  L-^-f-Ei 

=  1200  4-  (60%  of  1200  ) 
=  f. 19  20. 00 
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This  plan  of  distribution  is  correct  only  for  a  very  simple 
plant  which  has  a  uniform  and  simple  output.     The  product  may  pass 
through  all  or  some  pass  only  through  a  few  departments.    An  aver- 
age rate  under  such  conditions  for  the  entire  plant,  would  charge 
to  some  parts  of  the  product  excessive  amounts  and  the  others  a 
share  far  from  enough.     If  the  rate  is  figured  departmental ly  and 
applied  to  the  products  with  respect  to  each  department,  then  the 
results  would  show  up  clearly  and  approzimately  correct.  Differ- 
ence in  wages  between  skilled  and  unskilled  workman,  who  may  at 
times  be  employed  on  products  of  inferior  or  superior  merit,  res- 
pectively, might  couse  the  distribution  over  the  latter,  to  be  over 
charged,  because  of  being  based  on  labor  cost  and  using  the  average 
rate. 

NO.  2.     DIRECT  LABOR  HOURS  PLAN 
In  general  the  items  constituting  indirect  expense  are  depen- 
dent upon  time  rather  than  upon  labor  cost,  and  this  furnishes  the 
base  of  the  second  system.     In  the  first  method,  the  system  failed 
to  show  up  the  difference  in  the  time  of  operations  on  articles  of 
a  similar,  nature;  but  here  being  based  on  the  time  element  this 
phase  will  be  successfully  handled.     The  labor  cost  basis  also  fai- 
led to  show  up  differences  in  wages  paid  to  skilled  and  unskilled 
workman.     If  the  capital  investments  are  uniform  throughout  the 
plant  the  overhead  expenses  are  greater  in  those  parts  where  wages 
are  low  because  the  high  price  men  require  less  supervision.  Where 
there  is  a  difference  in  equipment  and  processes  of  manufacture, 
this  method  is  no  better  than  the  labor  cost  plan.     The  output  of 
large  and  expensive  machines  must  carry  a  greater  share  of  the  in- 
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direct  expenses  as  compared  with  the  output  of  smaller  and  cheaper 

machines,  because  of  differences  in  cost,  interest  on  investment, 

depreciation,  power,  etc..     This  fault  cannot  be  remedied  except 

by  a  general  departmentalization  of  the  plant. 

The  general  plan  of  procedure  is  to  divide  the  total  indirect 

expense  by  the  number  of  actual  productive  hours,  which  will  give 

the  rate  per  hour  to  be  added  to  the  cost  of  the  product. 

This  may  be  illuetraced  by  the  following  formula  and  example: 

Let  E  =  Indirect  expense. 

P  =  Number  of  productive  hours. 

D  =  Rate  per  hour  to  be  added. 

Then  5  =  D  I. 

Assuming  the  conditions  the  same  as  in  the  preceding  plan,  we 

want  to  find  the  manufacturing  cost  (exclusive  of  direct  material 

cost)  of  fifty  gross  of  cake  cutters  where  our  number  of  productive 

hours  is  4000  for  the  order,  at  30^  per  hour.     Our  total  indirect 

expense  is  $4500.00    and  our  number  of  production  hours  37500. 

Let  P±  =  Number  of  productive  hours  for  goods. 

=  Indirect  expense  chargeable  to  the  fifty  gross 

Substituting  in  (I)  we  have, 
4500 

wtmo  =  *12  cents 

E-l  =  DP1 
Manufacturing  Cost  -  P^+E-^ 

=     1200.00  +  (.12  X  400) 
=  &1248.00 

NO.   5.  DIRECT  LABOR  AND  DIRECT  MATERIAL  PLAN 


This  method  is  similar  to  the  1    ,  but  instead  of  using  labor 
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oost  only  as  a  base,  the  sum  of  the  total  cost  of  labor  and  direct 
material  used  make  the  basis  of  calculation. 

This  may  be  illustrated  by  the  following  formula  and  example: 
Let  E  =    Indirect  expense. 
L  =    Labor  cost. 
M  =    Direct  material  cost. 
D  =    Rate  per  hour  to  be  added. 

^en  L+M  =    "  (I) 
Assuming  conditions  as  before,  we  have  our  labor  cost  as 

$1200.00    for  the  fifty  gross,  and  direct  material  as  $500.00 

Let  Lj  =    Labor  cost  of  goods. 

M-l  =    Direct  material  cost  of  fifty  gross. 

E-l  =    Indirect  expense  chargeable  to  the  fifty 

gross. 

Substituting  in  (I)  we  have, 

4500 


7500  +  3500 


E]_  =    D(L1+  M1) 


=  .41 


Manufacturing  cost  =  L-jM-^-t-  E^ 

=  1200  +■  500  [.41  X  (1200+500)] 
=  |2397.00 

NO.  4.     OLD  MACHINE  RATE  PLAN 


This  plan  considers  the  number  of  hours  in  which  machines  are 
actually  used,  and  is  effective  only  where  machines  are  approxi-. 
mately  duplicates,  or  operating  under  exactly  the  same  conditions. 
This  plan  has  the  same  objection  as  the  first  plan,  in  this  that 
as  the  machines  vary,  the  plan  fails  because  of  the  indirect  expen- 
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se  varying  due  to  size  and  cost  of  machines,  and  difference  of 
power  to  operate  them.     Any  other  operation  in  the  factory  other 
than  machine  work  would  cause  a  failure  to  the  success  of  this 
plan.     Take  for  instance  the  bench-work,  and  it  is  seen  at  once 
that  the  amount  of  indirect  expense  applied  to  this  article  would 
be  quite  a  bit  less  than  it  should  be.     This  plan  is  used  to  good 
advantage  by  applying  it  departmentally  to  those  parts  of  the  plan  ;. 
where  machines  are  in  use  and  using  some  other  method  of  distribu- 
tion over  the  departments  where  products  may  be  hand  made. 

NO. 5.  NEW  MACHINE  RATE  PLAN 
The  new  machine  rate,  when  applied  to  plants  consisting 
almost  entirely  of  machine  processes,  is  undoubtedly  the  means  of 
securing  practically  true  costs.     The  plan  provides  for  the  char- 
ging of  labor,  and  all  departmental  expenses,  directly  to  a  pro- 
cess or  machine  in  such  a  way  as  to  show  the  total  cost  per  hour, 
or  unit  of  measure,  of  operating  the  process  of  machine.     In  these 
charges  are  included  those  general  operating  expenses,  which  while 
not  directly  applicable  to  the  machine  or  process  in  question,  yet 
are  indirectly  related  to  the  operation.     This  plan  presupposes  a 
practical  arrangement  or  grouping  of  like  machines,  which  may  be 
treated  as  a  department  itself.     If  there  are  other  types  of  ma- 
chines, and  processes  included,  there  ought  to  be  a  subdivision 
of  charges  within  that  department.     After  this  method  of  procedure 
has  been  determined  upon,  all  operations  or  processes  are  charged 
with  the  labor  of  employees  connected  with  them,  and  everything 
else  that  may  be  used  in  connection  with  the  manufacture.  This 
includes  insurance,  depreciations,  rent,  interest,  etc..  Outside 
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of  these  there  are  indirect  expenses  which  are  not  and  cannot  he 
properly  charged  to  any  particular  machine  or  process  which  may 
belong  to  the  plant  as  a  whole,  or  closely  connected  with  some  spe- 
cific department,  and  not  to  a  specific  machine.     These  must  be  di- 
stributed over  the  various  departments  according  to  some  general 
plan,  and  then  added  to  the  regular  departmental  indirect  expenses 
for  distribution  over  the  various  machines  or  processes. 

The  working  plan  of  this  new  machine  rate  plan  is  summarized 
by  Mr.  Nicholson  as  follows :- 

1.  All  expenses  which  can  be  possibly  charged  to  ma- 
chines or  processes  are  so  charged.     This  includes  labor, 
supplies,  interest,  depreciations,  etc..     This  step  is  the 
most  important  of  this  plan. 

2.  The  general  indirect  expenses  are  distributed  among 
the  different  departments,  and  are  then  added  to  the  depart- 
ment indirect  expenses. 

3.  The  total  department  indirect  expenses  are  then 
distributed  over  the  machines  or  processes. 

4.  Combining  the  charges  of  one  and  three,  the  total 
machine  rate  is  determined,  which  includes  all  items  of  cost 
but  material. 

To  find  the  cost  then,  of  any  article,  the  plan  would  be 
about  as  follows:     Take  an  article  passing  through  several  depart- 
ments or  processes,  multiply  the  number  of  hours  it  is  operated  on 
in  each  process,  by  the  machine  rate  for  that  process,  which  will 
give  the  different  process  cost.     To  the  total  of  these  process 
costs,  is  added  the  material  cost,  taken  from  the  material  requisi- 
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and  T  ,  T,  ,  T„  , 
a'     b'  o 


a'     b7  c7 


tions,   if  a  stock  system  is  used,  or  from  the  budget  bill  of  ma- 
terial direct.     This  final  result  constitutes  the  factory  cost  of 
the  product.     This  may  be  made  clearer  by  the  aid  of  a  formula 
and  an  illustration. 

Let  M  =    Direct  material  cost. 

Time  operated  on  in  each  department  or 
process. 

Cost  rate  per  hour  for  corresponding  de- 
partment or  process,  including  direct 
and  indirect  expense. 
Factory  Cost    =    M(TaC^  TbCb+T0Cc+   )  (I) 

Let  us  assume  that  M  =  $4.87  taken  directly  from  the  budget 
blank,  and  T    =  4  l/2  hours,  Th  =  3  hours,  T    =  6  l/2  hours. 
Our  rates  C&  =    $  .90  per  hour,  C^  =  $2.03  per  hour,  Cc  =  $1.35 
per  hour. 

Substituting  in  (I)  we  have 
Factory  Cost  =  4.87     (  4  l/2  X  .90) -f (3  X  2.03) 

+ (6  1/2  X  1.35) 

=  4.87    [4.05  +  5.09  +B.78J 
=  $23.79 
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CHAPTER  III. 
DIRECT  COSTS. 
We  have  seen  how  the  Profit  and  Loss  Account  is  the  basis  of 
a  Cost  Accounting  System.    We  have  considered  the  relation  of  the 
indirect  expenses  and  have  seen  how  they  are  distributed  to  the 
final  price  of  the  product  through  the  Profit  and  Loss  Account. 

There  remains  to  be  discussed  the  direct  costs,  viz:  Raw 
Material  and  Direct  Labor.    We  shall  treat  them  in  order  in  the 
following  way. 

I.     Learn  what  costs  are  to  be  includedin  these  groups. 
II.    Learn  how  these  costs  are  gathered  and  properly  ap- 
portioned to  the  contracts. 

III.    Learn  how  these  costs  as  gathered  from  the  Shop  Re- 
cords are  reconciled  v/ith  those  in  the  General  Books,  which 
have  been  carried  to  the  Profit  and  Loss  Account. 

IV.     Learn  how  this  information  can  be  used  to  increase 
efficiency  in  the  plant. 
DIRECT  MATERIAL  is  material  which  can  be  directly  charged 
to  the  cost  of  the  contract.     It  differs  from  indirect  material  in 
this  respect  and  also  in  that  the  direct  material  usually  becomes 
an  integral  part  of  the  product  in  its  finished  state.     The  deter- 
mination of  the  cost  of  the  direct  material  is  important  for  sev- 
eral reasons. 

1.  The  management  must  know  the  cost  price  of  the  pro- 
duct before  they  can  determine  the  approximate  selling  price 
of  the  goods. 

2.  The  Direct  Material  cost  is  in  many  concerns  the 
basis  in  one  form  or  another  for  the  distribution  of  the 
Indirect  Expense. 
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3.     They  should  know  the  cost  so  as  to  detect  needless 
waste  and  theft. 

DIRECT  MATERIAL  COSTS 
I.     The  Direct  Material  charges  are  all  charges  that  direct- 
ly increase  the  price  of  the  goods  before  they  start  to  be  operated 
upon  in  the  factory,  and  include, 

1.  The  Original  Purchase  cost  of  the  goods. 

2.  Inward  Transportation  charges  -  embracing  drayage, 
freight,  express,  etc. 

3.  Storage,  and  Insurance  while  being  in  storage  or 
before  use  or  while  being  transported  to  the  plant. 

4.  Special  Commissions  for  Purchases. 

5.  Interest  on  money  especially  used  to  purchase  goods 
that  are  not  to  be  used  immediately. 

These  various  costs  can  be  explained  about  as  follows: 
1.     TEE  ORIGINAL  PURCHASE  COST  is  the  price  actually  paid 
on  the  market.     It  is  sometimes  difficult  to  determine  just  what 
is  the  original  cost  of  the  raw  materials  that  is  chargeable  to 
the  finished  product. 

During  the  interval  between  purchase  and  the  time  for  taking 
the  inventory  the  price  of  material  may  flucuate  so  that  the  mar- 
ket value  of  this  residual  inventory  of  raw  material  may  be  great- 
er or  less  than  the  original  purchase  price.     To  illustrate,  sup- 
pose we  assume  in  our  problem  that  all  factors  remain  constant  for 
the  period  except  the  raw  material  cost.     Then  the  Profit  and  Loss 
Account  would  show  as  follows: 
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Profit  and  Loss  Account 


Peerless  Manufacturing  Company  for  the  period  ending  Oct.  15*  19- 


Purchases 

(2000  tons  ©  $5.00) 

$10000.00 

Sales 

$13500.00 

Inventory 

(200  tons  §  $5.00) 

1000.00 

Total  2200  tons 

$11000.00 

On  hand  Oct  15. 

(600  tons  @  $5.00) 

3000.00 

Raw  Material 

(1600  tons  @  $5.00) 

$8000.00 

Expenses  (Direct  and  Indirect)  4500.00 

Total  Cost 

$12500.00 

Profit 

1000.00 

$13500. 00 

$13500.00 

Suppose  that  the 

market  price  of  the 

raw  material 

falls  to 

$2.00  per  ton  during  this  period.     It  is  evident  that  the  firm  has 
paid  an  excess  of  $3.00  per  ton  for  all  raw  material  it  did  not  use 
in  the  goods  sold.     In  a  competitive  market  the  sales  for  the  next 
period  could  only  be  maintained  by  reducing  the  price  per  unit  of 
the  article  sold.     If  the  raw  material  cost  formed  an  important 
proportion  of  the  expenses  of  manufacture  and  sales  the  firm  would 
lose  a  large  amount  of  money.     This  loss  of  money,  however,  will 
not  be  incurred  in  the  subsequent  period  because  the  unwise  purch- 
ase had  been  made  during  the  previous  time.     The  firm  loses  money 
because  it  overbought  on  a  high  market  and  consequently  the  loss 
throughout  the  purchase  should  be  charged  to  the  period  when  it  was 
in  advance.     As  a  result  the  situation  of  the  firm  would  be  as  fol- 
lows had  the  market  price  of  the  raw  material  fallen  to  $2.00  per 
ton. 
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Profit  and  Loss  Account 


Peerless  Manufacturing  Company  for  the  period  ending  Oct.  15*  19 


Purchases  $10000.00 
(2000  tons  §  $5.00) 

Sales 

$13500.00 

Inventory  1000.00 
(200  tons  @  $5.00) 

Total  2200     tons  11000.00 

On  hand  Oct.  15. 

(600  tons  §  $5. DO)  1200.00 

Raw  Material  Cost 

$10800. 00 

Expenses  (Direct  and  Indirect) 

4500.00 

Loss 

1800.00 

Total  Cost 

$15300.00 

|15300.00 

If  on  the  other  hand  the  market  price  of  the  raw  material 
has  increased  to  $6.00  per  ton  it  is  not  wise  to  price  the  raw  ma- 
terial inventory  at  the  higher  rate  and  show  the  following  condi- 
tion: 


Profit  and  Loss  Account 


Peerless  Manufacturing  Company  for  the  period  ending  Oct.  15.  19- 


Purchases 

(2000  tons  ©  $5.00) 

$10000.00 

Sales 

$13500.00 

Inventory 

(200  tons  @  $5.00) 

1000.00 

Total  2200  tons 

$11000.00 

On  hand  Oct.  15. 

(600  tons  @  $6.00) 

3600.00 

Raw  Material  Cost 

$7400.00 

Expenses  (Direct  and  Indirect) 

4500.00 

Total  Cost 

$11900.00 

Profit 

1600.00 

$13500.00 

$13500.00 
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The  reasons  for  this  are  as  follows :- 

a.  A  firm  should  always  frankly  face  all  of  its  losses 
because  if  it  doe3  not  do  so,  it  may  pay  out  in  dividends 
money  it  needs  to  meet  current  liabilities,  as  outstanding 
notes,  accounts  payable,  wages,  taxes,  interest  charges  and 
the  like. 

b.  On  the  other  hand  it  should  not  anticipate  profits 
by  taking  advantage  of  estimating  inventories  at  the  high 
prices  because  another  function  may  take  place  and  the  proper 
profit  would  be  turned  into  a  loss. 

On  account  of  this  situation,  accountants  and  manufacturers 
have  adopted  the  following  rule.     In  estimating  the  values  of  in- 
ventories, wherever  there  is  a  difference    between  the  cost  price 
and  the  market  prices  of  the  goods  in  the  inventories,  the  lower 
price  should  be  accepted  as  the  basis  for  estimating  profits. 

Inventories  of  goods  ready  for  sale  should  be  taken  at 
the  cost  price  or  at  the  lowest  market  price  and  not  at  the  selling 
price  which  the  firm  expects  to  obtain. 

2.  INWARD  TRANSPORTATION  CHARGES  include  all  costs  due  to 
inward  freight,  either  by  rail  or  water,  express  charges,  and  dray- 
age. 

3.  STORAGE  AND  INSURANCE .While  awaiting  being  used  goods 
must  be  stored,  and  storage  costs  must  be  paid.     Although  it  i3  ad- 
vantageous to  secure  low  prices,  yet  if  goods  are  not  to  be  used 

at  once,  the  storage  costs  may  offset  the  gain  and  it  would  not  be 
advisable  to  purchase.     The  investment  (goods),  likewise,  might 
have  brought  in  greater  returns  if  placed  in  some  other  direction. 
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Insurance  over  goods  is  usually  carried  while  they  are  in 
storage.     Frequently  for  higher  valued  material  a  special  transpor- 
tation insurance  charge  is  added. 

4.  SPECIAL  SALARIES  AND  COMMISSIONS.     Many  purchasing  depart 
ments  have  buyers  in  the  field  and  in  addition  to  their  salary  re- 
ceive a  certain  commission  on  goods  bought.     This  amount  becomes  a 
charge  of  the  material. 

5.  INTEREST.     Goods  may  be  available  on  the  market  under  cer 
tain  conditions,  and  it  may  be  advisable  to  purchase  regardless  of 
whether  they  are  to  be  used  immediately  or  not.     To  this  end  a  fund 
is  used  to  purchase  with,  and  the  interest  growing  out  of  that  is 
chargeable  directly  to  the  goods  covered.     This  can  be  illustrated 
as  follows:-      It  may  happen  that  pig  iron  is  available  at  a  price 
lower  than  normal  and  perhaps  lower  than  it  will  ever  be  again.  As 
we  use  a  lot  of  it  in  connection  with  our  machine  shop,  it  may  be 
advisable  to  invest  in  a  quantity,  even  though  we  do  not  need  it 
for  the  present. 

Manufacturing  firms  ought  to  see  the  necessity  of  including 
these  above  charges  into  the  direct  material  cost.     Care  should  be 
taken  that  these  items  of  storage,  insurance,  interest  etc.,  are 
not  in  any  way  confused  with  the  indirect  charges  of  a  similar  na- 
ture.    This  would  result  in  an  increase  of  the  overhead  expenses, 
unfairly  attributed  to  the  shop  management,  whereas  the  purchasing 
department  is  actually  responsible.     The  reason  is  that  it  is  in 
their  hands  to  supply  all  material.     They  ought  to  look  out  for  the 
purchase  of  goods  when  the  market  is  lowest,  they  ought  to  look  out 
for  the  best  rates  of  transportation,  avoid  storage  charges,  and 
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these  other  incidentals  connected  with  the  purchase  of  material. 
Frequently,  however,  the  purchasing  department  i3  charged  with 
whatever  of  the  above  expenses  it  incurs  and  then  directly  adds 
them  to  the  various  purchase  prices  of  the  materials,  in  such  a 
way  that  the  other  departments  will  not  bear  unfair  proportions. 

Unit  costs  of  the  raw  material  must  be  secured  and  with  an 
exact  and  accurate  record  of  the  above  charges  and  amounts  handled, 
the  first  step  is  accomplished.     Let  the  raw  material  vary  as  to 
nature  and  quality  and  the  determination  becomes  complicated.     In  a 
machine  shop  with  a  foundry  in  connection,  the  plant  must  purchase 
coke,  pig  iron,  scrap,  brass,  machine  steel,  tool  steel,  bolts  and 
nuts,  oils,  etc.,  etc..     "The  basis  for  the  cost  per  unit  quantity 
that  is  fixed  for  each  of  these  articles  is  derived  from  the  above 
accounts  and  a  brief  idea  of  the  fixing  of  this  rate  is  as  follows: 

1.  Establish  certain  quantitative  amounts  which  shall  be 
carried  for  each  kind  of  goods. 

2.  Apportion  the  storage,  interest,  transportation  and  ins- 
urance burdens  which  each  lot  should  carry. 

3.  Add  to  this  apportionment  the  initial  cost. 

4.  The  sum  of  numbers  two  and  three  divided  by  number  one 
gives  the  total  unit  cost  attributable  to  the  raw  material."  * 

HANDLING  MATERIALS  AND  GATHERING  THEIR  COSTS . 
With  the  unit  costs  of  the  articles  established  the  second 
problem  arises,    How  to  gather  direct  material  costs  and  apportion 
them  to  their  various  contracts? 


#    Cost  Accounting  for  Engineers  by  J.  C.  Duncan  -  still  in  M.S 
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Let  us  first  see  how  our  material  is  stored  and  handled  be- 
fore being  issued  to  a  job.     In  order  to  handle  goods  and  know 
what  is  going  out  and  what  is  staying  in,  some  sort  of  a  record 
must  be  kept.     The  perpetual  inventory  has  come  to  the  front,  and 
is  simply  a  convenient  record  to  show  at  once  the  amount  or  value 
of  goods  on  hand  at  any  time.     Perpetual  inventories  must  receive 
perpetual  attention,  and  in  order  to  answer  their  purpose  must  keep 
accurate  record  of  all  goods  received,  issued,  and  on  hand.     On  re- 
ceipt of  goods,  the  storekeeper  must  enter  them  on  his  record,  with 
whatever  remarks  may  be  needed,  record  all  goods  issued,  and  at 
any  time  be  able  to  draw  his  balances.     The  accuracy  of  this  inven- 
tory can  be  checked  from  time  to  time  by  actual  counting  and  valu- 
ing of  the  stock  on  hand  and  comparing  this  with  the  inventory 
balances.     Figure  1    shov/s  a  perpetual  inventory  stock  record.  It 
is  self  explanatory. 

The  minimum  amount  of  stock  carried  should  be  set  high  enough 
so  that  the  store  room  will  never  be  completely  out  of  anything 
that  may  be  needed.     The  storekeeper  must  be  prompt  to  notify  the 
Purchasing  Agent  whenever  his  balances  reach  the  minimum  limit  so 
as  to  allow  ample  time  for  receipt  of  more  goods.     The  maximum 
limit  is  fixed  so  as  to  avoid  overbuying. 

With  the  good3  stocked  and  priced  as  above  shown  thay  are 
now  ready  to  be  drawn  upon  for  the  contracts.     The  next  thing  is 
to  select  a  plan  for  the  issuing  of  the  materials.     In  order  to  be 
efficient  this  plan  must  do  the  following  things: 

1.  It  ought  to  make  the  management  aware  of  losses  as  soon 
as  they  occur. 

2.  It  ought  to  issue  all  goods  to  3ome  specific  contract 
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  Max. 
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Bin  No  
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Fig.  I.      Perpetual    Inventory  Stock    Record.  5/z.e.     4-"  x  e 


DEPARTMENT    REQUISITION     ON    STORE  ROOM 
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Dept. 


Contract  No. 


Deliver  to   beaner    the    following  mater/a/ 


Quart 
tity 


De?,on'        Nome    of  Material 


Pric  e 


Amount 


fore  m  an 

filled  by  :  

Note.    Requisition     should  not  Jbc    accepted    if  chorged    to  more 
tlia->  one    oidcn.     or  if   order    number    is   omited^     or  if  not 
Signed    by     fore rn  or) 


Fig  2         Requisition     on    Stock.         Siz.e  3"X-5" 
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number. 

3.     It  ought  to  hold  an  employee  responsible  for  material 
drawn  out. 

The  first  method  of  issuing  goods  is  the  voucher  or  requisi- 
tion method,   (see  Fig. 2)    A  workman  presents  the  voucher  at  the 
stockroom  and  receives  the  goods  called  for.     It  must  be  filled 
out,  contract  number  put  on,  and  signed  by  the  foreman.     In  a  small 
shop  where  the  foreman  is  not  kept  busy,  the  plan  meets  with  suc- 
cess.    But  when  the  shop  grows  and  the  duties  multiply,  the  men 
get  into  the  habit  of  writing  out  their  own  requisitions  and  get- 
ting the  foreman's  signature.     He  may  be  overcrowded  and  mechanic- 
ally gets  into  the  habit  of  signing  his  name  without  reading  the 
wording.     The  storekeeper  must  honor  these  requisitions,  even 
though  he  may  know  that  the  material  for  a  contract  is  being  over- 
drawn.    It  would  hardly  be  fair  to  the  management  to  ask  the  store- 
keeper to  pass  a  judicial  decision  as  to  whether  or  not  a  man 
should  have  the  supplies  called  for  on  a  properly  authorized  vouch- 
er.    If  he  should  go  back  on  the  voucher,  then  it  is  he  and  not  the 
foreman  who  really  has  the  authority  to  issue  goods.     The  result 
would  be  friction  and  needless  waste  of  time. 

When  a  contract  is  finished  all  the  requisitions  that  con- 
tain this  contract  number  are  brought  together  and  make  up  the  to- 
tal raw  material  that  enters  into  the  product.     So  long  as  workmen 
are  honest  and  careful,  the  final  list  may  be  fairly  exact.  Un- 
fortunately, workmen  are  apt  to  waste  and  lose  material  if  they  can 
get  it  readily,  and  as  a  result  these  charges  on  contracts  are  li- 
able to  be  excessive  unless  everyone  involved  is  called  to  account. 
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It  takes  so  much  time  and  trouble  to  check  these  losses  on 
the  individual  contracts  that  the  storekeeper  cannot  discover  them 
until  some  time  after  they  occur.     Even  then  it  is  done  only  by 
making  a  careful  analysis  of  the  hundred  of  slips  that  he  accumu- 
lates in  the  course  of  a  day.     Rarely  indeed  is  this  analysis  made, 
the  clerk  transferring  to  the  Contract  Cost  Sheet  each  day  only 
the  total  price  of  the  materials  used  as  shown  by  the  requisitions. 
(Fig.  3)     In  this  way  there  is  lost  all  direct  means  of  contrast- 
ing the  amounts  of  goods  which  should  be  used  on  a  specific  piece 
of  work  and  the  amounts  which  are  actually  consumed.     At  the  end 
of  a  year  the  management  will  be  able  to  notice  excessive  losses 
by  an  investigation  of  the  Profit  and  Loss  Account.  But  such  in- 
formation is  of  little  immediate  benefit  because  it  does  not  ena- 
ble one  to  discover  losses  as  they  occur    and  thus  furnish  a  means 
of  preventing  an  immediate  repetition  of  the  same  kind  of  waste. 

The  requisition  system  is  successful  in  that  it  shows  the 
direct  material  cost  that  may  be  charged  to  the  contract;  but,  it 
fails  to  show  how  many  of  these  charges  are  legitimate  and  how 
many  are  illegitimate. 

For  a  large  shop,  then,  the  object^of  the  requisition  sys- 
tem are  so  grave  that  thay  cannot  be  overlooked,  a  different  scheme 
IS  NEEDED.      The  nature  of  the  work,  however,  makes  possible  a  much 
more  affective  device  -  the  budget  system. 

Suppose  for  our  shop  working  on  a  variety  of  contracts,  we 
were  asked  to  submit  plans  for  a  special  size  of  a  punch  and  shear 
machine.     The  drafting  department  spends  days  planning  and  design- 
ing the  machine.    Every  detail  must  be  considered  and  when  the  pla- 
ns are  finished,  a  list  of  all  material  needed  for  the  construction 
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of  the  machine  is  entered  on  a  Bill  of  Material.     (Pig  4)     If  this 
contract  is  secured  and  the  machine  built,  any  material  other  than 
that  called  for  in  the  Bill  of  Material,  should  be  questioned. 
This  is  the  basis  of  the  Budget  system. 

The  drafting  department  forwards  a  copy  to  the  various  fore- 
men, and  one  to  the  storekeeper.     The  storekeeper  receives  orders 
to  issue  material  for  this  contract  to  any  responsible  employee 
who  calls  for  it,  provided  the  goods  are  listed  on  the  bill  of  ma- 
terial.    The  storekeeper  further  protects  himself  by  checking  the 
employee's  number  against  the  material.     When  the  list  is  all  check 
ed,  no  more  material  will  be  issued  unless  defective  or  spoiled 
material  is  returned,  or  a  special  order  from  the  foremen  is  pre- 
sented.    The  plan  is  advantageous  in  that  it  can  in  the  hands  of 
an  observing  manager  prevent  losses  through  either  waste  or  theft 
because  it  immediately  calls    attention  to  any  overdraft  of  sup- 
plies. 

When  the  storekeeper  receives  his  copy  of  the  bill  of  mater- 
ial for  a  new  contract,  he  at  once  refers  to  his  perpetual  inven- 
tory to  see  whether  or  not  he  has  sufficient  stock  on  hand.  If 
not,  then  he  notifies  the  purchasing  agent  of  the  deficincies;  if 
he  has,  the  required  amounts  are  set  aside.  The  requisition  sys- 
tem cannot  enable  one  to  do  this  because  the  storekeeper  does  not 
know  what  is  wanted  until  he  gets  the  requisition. 

The  Budget  System  enables  one  to  accurately  estimate  material 
costs  in  advance  because  the  required  parts  are  listed  on  the  Bill 
of  Material  and  by  multiplying  the  various  items  by  their  unit 
costs  as  discussed  above,   (pp32)    a  very  accurate  material  cost 
is  available.     The  requisition  system  does  not  make  this  possible 
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because  there  is  no  list  available  for  estimates. 

The  Budget  system  can  also  be  used  to  determine  the  progress 
of  a  contract  through  the  factory.     By  looking  at  the  bill  of 
material,  we  can  see  what  has  been  issued  and  what  is  still  left. 
The  manager,  familiar  with  the  operations,  can  easily  estimate  the 
time  required  for  completion.     In  the  voucher  plan  the  requisitions 
must  be  added  together,  and  when  there  are  many  of  them,  it  proves 
a  difficult  task. 

In  the  final  cost  sheet  of  the  contract  the  budget  system 
shows  the  material  costs  in  two  divisions  -  the  first  gives  the 
cost  of  the  goods  called  for,  the  second  appears  as  an  addition  to 
the  estimate.     This  additional  charge  at  once  invites  investigation 

We  may  now  summarise  the  advantage  of  the  budget  system  as 
contrasted  with  the  requisition  plan,  as  follows: 

1.  It  makes  the  management  aware  of  losses  and  wastes  as 
soon  as  they  occur. 

2.  It  shows  the  storekeeper  in  advance  whether  enough  mater- 
ial is  on  hand  or  not  for  coming  contracts. 

3.  It  can  be  used  to  make  accurate  estimates  of  the  mater- 
ials   costs  in  the  finished  products  in  advance. 

4.  It  can  be  used  to  determine  how  nearly  a  contract  is  fin- 
ished. 

5.  In  addition  it  does  all  the  other  things  which  are  done 
by  the  requisition  plan. 

RECONCILING  SHOP  RECORDS  WITH  GENERAL  BOOKS. 
The  third  task  in  the  treatment  of  direct  materials  is  to 
iearn  how  these  costs  are  reconciled  with  those  accounts  in  the 
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General  Books  which  have  been  carried  to  the  Profit  and  Loss  Ac- 
count.   We  have  already  seen  how  the  inventories  are  handled  in  the 
Profit  and  Loss  account  in  order  to  determine  the  general  materials 
costs  of  a  plant  for  any  period  of  time,    (pp  27  to  30)  If  aocurate 
record  is  kept  of  all  goods  issued  to  various  contracts,  the  total 
cost  of  the  goods  issued  to  all  the  contracts  should,  after  the 
price  fluctuation  adjustments  have  been  made,  be  exactly  equal  to 
the  Profit  and  Loss  materials  cost.     The  accuracy  of  the  Profit  and 
Loss  account  mau  be  further  checked  by  the  following  method: 

At  the  end  of  the  period  when  it  is  desired  to  draw  up  the 
Profit  and  Loss  account,  a  physical  appraisal  is  actually  made  of 
the  total  material  on  hand.     This  amount  should  equal  in  quantity 
the  amounts  shown  in  the  books.     The  book  inventories  represent  the 
sum  of  the  old  inventory  quantity  plus  the  amount  purchased  through- 
out the  period,  less  the  total  quantity  of  material  issued  to  con- 
tracts for  the  same  length  of  time.     This  may  be  expressed  in  the 
formula,   (Old  Inventory ■+- Purchase )-  Issues  =  Balance  on  hand. 
If  this  book  balance  differs  from  the  physical  inventory  it  is  the 
result  of  either  a  leak  through  waste  or  theft  or  inaccuracy  in 
the  keeping  of  the  books  or  careless  appraising. 

When  it  comes  to  the  actual  values  of  materials  in  the  Profit 
and  Loss  Account  and  the  General  Books,  then  the  price  fluctuations 
must  be  considered.     This  need  not  be  a  serious  difficulty  because 
an  accurate  basis  can  be  established  by  balancing  the  inventory 
shown  on  the  books  against  the  inventory  secured  by  a  physical  ap- 
praisal of  goods,  and  then  adjusting  the  final  prices.     The  losses 
should  be  apportioned  to  the  various  contracts  in  proportion  to  the 
quantities  of  the  various  materials  used. 
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THE  DETERMINING  OF  EFFICIENCY 
The  fourth  question  of  using  this  information  concerning 
material  costs  to  increase  the  plant  efficiency  will  now  be  consid 
ered.     The  managercan  see  at  once  from  the  recordthe  relation  of 
the  material  cost  to  the  output.     If  it  has  been  excessive  in  com- 
parison with  previous  periods,  there  ought  to  be  a  valid  reason 
for  it.     As  an  illustration  suppose  the  plant  has  just  turned  out 
a  finished  machine,  an  exact  duplicate  of  which  has  already  been 
made  several  times.    When  the  last  of  the  records  come  in,  the 
cost  keeper  summarizes  everything  on  the  Contract  Cost  Sheet  (Fig. 
3).     The  management  can  now  ma>e  a  comparative  analysis  of  this 
sheet  with  previous  sheets  for  similar  machines,  and  any  marked 
variation  in  quantities  at  once  invites  investigation. 

DIRECT  LABOR 

In  this  question  of  direct  costs,  we  have  remaining  for 
consideration  the  item  of  direct  labor. 

Direct  Labor  is  labor  expended  directly  on  the  product  in 
its  passage  through  the  plant.     It  differs  from  indirect  labor,  in 
that  it  is  capable  of  being  charged  directly  to  the  contract  with- 
out resorting  to  any  apportioning  plan.     The  determination  of  the 
direct  labor  charges  are  important  for  the  same  reasons  as  the 
direct  material  costs  are  important.     (see  pp  26) 

1.     The  Labor  Cost  stands  out  distinct  by  itself  and  in 
many  cases  constitutes  the  largest  single  item  of  expense  in  man- 
ufacturing.    It  consists  of  direct  wages  and  salaries  and  there 
are  no  minor  costs  entering  into  this  division. 

Before  going  into  the  gathering  and  apportioning  of  these 
labor  costs,  let  us  briefly  review  some  of  the  ways  in  which  labor 
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is  compensated.  The  methods  most  commonly  in  use  may  be  classified 
as  follows: 

I*     Day  work  plan. 
II.    Piece  work  plan. 

a.     Differential  Piece-rate  Plan. 
III.     Gain  sharing  plans. 

a.  Premium  plan 

b.  Bonus  plan 

c.  Profit-sharing  plan 

d.  Stock  distributing  plan. 

A  man  is  paid  wages  in  order  to  produce  certain  results, 
the  value  of  any  wage  system  over  another  necessarily  depends  upon 
the  plant,  the  types  of  employes  and  upon  the  nature  of  the  product. 

Renumerations  by  the  day  work  plan  is  the  most  generally  used, 
because  of  its  simplicity  and  its  involving  a  less  complicated  pay- 
roll.    It  consists  of  paying  a  workman  a  certain  rate  per  day  or 
per  hour  -  the  amount  of  pay  being  determined  by  the  market  rate 
for  the  class  of  work  and  by  the  bargaining  with  the  workman  either 
individually  or  in  groups. 

The  principal  danger  of  this  system  lies  in  the  tendency  to- 
wards establishing  a  dead  level  of  production  which  is  low.     It  is 
perfectly  possible  to  compensate  an  employee  at  a  higher  rate  than 
the  average,  but  it  may  be  hard  to  keep  others  from  dissatisfaction. 
We  can  illustrate  this  in  the  following  manner,     suppose  we  promote 
a  man  for  exceptionally  good  work  to  a  rate  of,  say,  25  cents  per 
hour  and  give  him  work  exactly  similar  to  that  which  another  man  is 
doing  for  17  l/2  cents  per  hour.     The  lower  priced  man  will  take 

advantage  of  the  situation  by  seeking  a  raise,  and  trouble  may  en- 
sue. 
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This  plan  differs  from  some  that  follow  in  that  it  does  not  furnish 
the  stimulus  for  development  of  initiative  or  creative  ability. 

The  pieoe  work  plan  is  based  on  the  principle  of  paying  the 
employee  for  the  amount  of  work  he  does.    He  is  paid  so  much  per 
unit  quantity  and  has  the  chance  to  earn  eccording  to  his  efforts 
and  abilities.     The  critical  point  lies  in  the  determination  of 
the  rate  per  unit  quantity.     The  manager  has  to  use  great  care,  for 
otherwise  when  put  into  effect,  the  rate  of  production  may  jump  up 
three,  four,  or  any  number  of  times  greater  than  it  was  formerly. 
On  the  other  hand  the  rate  may  be  fixed  in  such  an  unfair  manner 
that  the  men  cannot  make  a  living  wage.     Experience  has  demonstra- 
ted that  the  weakness  of  the  plan  lies  in  the  impossibility  of  ad- 
justing rates  without  friction. 

In  connection  with  this  plan,  men  are  apt  to  become  so  desi- 
rous of  making  a  large  output,  that  they  are  inclined  to  slight  the 
workmanship.     It  is  necessary  to  inspect  carefully  all  parts,  and 
hold  men  liable  for  pieces  rejected,  which  will  tend  to  insure 
proper  care  in  their  manufacture. 

There  are  two  general  classes  of  piece  rate  plans,  the  ordi- 
nary, and  the  differential.     The  ordinary  or  straight  piece  rate 
plan  consists  of  paying  the  workman  a  flat  rate  per  piece  for  all 
that  he  doe3  regardless  of  quantity  of  output.     According  to  the 
differential  plan  there  are  two  rates  established  a  low  one  and  a 
high  one.     To  illustrate  its  operation,  a  piece  rate  of  20  cents 
may  be  fixed  on  a  certain  product,  provided  the  day's  output  is 
ten  or  less.     If  a  workman  increases  his  output  from  ten  to  fifteen 
pieces,  the  rate  may  be  made  22  l/2  cents  per  piece,  and  for  more 
than  fifteen  pieces  the  rate  would  be  25  cents  per  piece. 
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The  Differential  piece-rate  plan  involves  two  important  ideas 

1.  A  punishment  for  one  who  does  not  perform  the  task,  and 
a  reward  for  the  one  who  does,  constituting  the  method  of  payment 
idea. 

2.  The  workman  has  accurately  determined  for  him  by  his  su- 
periors the  time  it  should  take  to  do  the  work. 

The  two  plans  in  greatest  favor  are  the  Taylor,  and  the  Emerson 
differential  piece-rate  systems. 

The  third  general  class  is  that  of  gain  sharing  plans.  This 
does  not  mean  an  indiscriminate  giving  away  of  net  profits  to  em- 
ployees; but  does  mean  the  establishing  of  a  standard  of  output, 
and  an  amount  of  money  to  be  distributed  proportionally  to  men's 
wages  for  the  bettering  of  this  standard. 

The  premium  plan  pays  a  workman  over  and  above  his  usual 
daily  wages,  a  premium  for  every  hour  he  succeeds  in  reducing  a 
previously  determined  time.     This  premium  is  divided  between  the 
workmen  and  the  employer  in  some  definite  ratio.     Most  manufactu- 
rers use  the  50%  gain  sharing  basis  in  all  cases.     For  example,  if 
a  man  does  a  ten  hour  job  in  5  hours  he  receives  2  l/2  hours'  extra 
pay;  or  50%>  increase  in  wages.     As  an  example  of  this  type  of  pay- 
ment the  F.  A.  Halsey  system  is  the  best  known.     To  improve  over 
this  straight  50%    gain  sharing  method,  Mr.  Rowan  presented  his 
system  based  on  the  sliding  scale  premium  plan. 

The  employee  in  this  system  receives  as  a  premium  to  his  reg- 
ular rate  the  same  percentage  of  his  regular  rate  as  the  time  saved 
bears  to  the  time  allowed,  until  his  hourly  rate  is  doubled,  which 
is  the  maximum  he  can  earn. 

According  to  the  bonus  system  a  definite  amount  of  time  is 
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alloted  to  each.     If  the  employee  completes  the  task  within  the 
alloted  period,  he  receives  in  addition  to  his  day  rate  a  definite 
bonus;  if  he  fails,  he  is  paid  at  a  dayrate  only. 

The  Profit-sharing  plan  is  one  whereby  the  employee  receives 
a  certain  percentage  of  the  final  business  profits  in  addition  to 
his  regular  wages.     The  plan  is  objectionable  for  several  reasons: 

1.  Does  not  discriminate  between  good  or  poor  workman,  both 
sharing  profits  alike. 

2.  Increased  profits  may  be  the  result  of  the  efforts  of 
the  selling  force  or  from  some  other  source,  outside  of  the  activi- 
ties of  the  workmen. 

3.  Rewards  are  too  remote  to  furnish  an  incentive  to  the 
average  man  to  put  forth  his  best  efforts. 

The  Stock  Distributing  plan  is  very  similar  to  the  above 
profit-sharing  plan.     The  idea  is  to  get  employees  sufficiently  in- 
terested in  the  welfare  of  the  plant  to  purchase  stock.     This  caus- 
es him  to  have  a  proprietary  interest  in  the  company,  and  furthers 
his  efforts.     The  DuPont  Powder  Company  encourages  this  scheme  and 
at  the  present  have  about  50^  of  their  employees  as  stock  holders. 

After  having  considered  these  methods  of  wage  payments,  we 
shall  next  take  up  the  question  of  gathering  these  labor  costs  and 
apportioning  them  to  the  various  contracts. 

There  are  two  ways  of  gathering  labor  costs  depending  upon 
what  is  the  principle  employed  in  the  wage  payment  .     If  the  time 
rate  is  the  basis  then  the  wage  cost  is  determined  by  having  a  re- 
cord made  of  the  amounts  of  time  each  man  spends  upon  each  opera- 
tion in  the  contract.     If  some  form  of  piece  rate  is  employed  the 
labor  cost  is  already  established  for  each  operation,   so  the  em- 
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ployer's  cost  gathering  task  is  somewhat  simplified.     He  must  not, 
however,  overlook  the  faot  that  spoiled  work  must  be  closely  watch- 
ed or  the  contract  may  be  much  undercharged  for  direct  labor. 

There  are  various  ways  of  gathering  the  time  which  employees 
put  in  while  within  the  plant,  as  follows: 

1.  The  timekeeper  goes  around  daily  and  gets  the  time  each 
workman  puts  in  on  a  job.     This  is  very  inaccurate  as  men  do  not 
remember  details.     After  getting  this  data  it  must  be  summarized  on 
an  analysis  sheet  (Fig.  5  )  before  it  con  be  finalljr  alio  ted  to  the 
individual  contracts  (Fig.  3  ). 

2.  Instead  of  a  timekeeper  gathering  information  the  men  are 
given  slips  (Fig.  6  )    upon  which  to  record  their  own  time.  Here 
again  workmen  fail  to  carry  out  the  idea,  in  that  thay  do  not  re- 
cord their  hours  upon  completion  of  the  job,  but  leave  it  till  to- 
ward the  end  of  the  day.     Then  they  apportion  their  time  according 
to  their  fancy. 

3.  The  men  fill  out  separate  slips  (Fig.  7  )     for  every  con- 
tract he  is  on.     Here  again  the  men,  as  in  the  second  method  above, 
fail  to  post  his  time  accurately,  but  delay  till  closing  time  and 
then  guess  at  it.     The  plan  has  the  advantage  of  saving  clerical 
labor,  in  that,  the  clerks  do  not  need  to  resort  the  papers  to 
charge  properly  the  time  to  the  contracts.     The  total  time  for  each 
contract  each  day  is  directly  obtained  by  one  sorting,  and  then  by 
mechanical  listing  the  time  cost  of  the  various  operations. 

4.  Having  men  fill  out  their  time,  operations  performed  and 
number  on  a  tag  (Fig.  8  )     attached  to  the  work.     He  actually  must 
fill  this  form  out  before  passing  it  on  for  the  next  operation  by 
the  next  man. 
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5.  As  a  continuation  of  the  fourth  method,  a  multiple  part 
tag  (Fig.   9  )     is  used.     Every  contract  must  go  through  a  series 
of  operations,  and  when  a  workman  performs  his  operation  he  fills 
out  the  blank  with  his  number  and  hours  worked,  if  the  work  is  not 
standardized^  tears  it  off  and  the  work  passes  on  to  the  next  man. 

In  this  manner  the  time  department  receives  a  record  by  con- 
tract, and  likewise  by  men  by  first  arranging  all  the  slips  by  con- 
tracts, and  summarizing  them  on  the  contract  sheet  (Pig.   3  ),  and 
then  rearranging  them  by  men  and  carrying  the    wages  to  each  man's 
personal  account.     The  plan  is  very  successful  in  continuous  proces 
form  of  industries. 

6.  A  man  is  given  an  individual  operation  time  slip  (Fig.  10 
made  out  in  advance  by  the  office.     As  he  gets  it,   the  time  is 
stamped  on  and  on  completion  of  his  operation,  he  returns  it  and 
the  slip  in  again  stamped.     The  elapsed  time  shows  the  labor  invol- 
ved directly.     He  is  immediately  given  another  slip  and  starts  in 
on  his  next  operation.  ■» 

Whichever  scheme  is  used,  the  object  is  to  get  an  accurate 
time  record  of  each  contract.     The  slips  or  forms  are  gathered  in 
daily,  and  sorted  by  contracts  and  then  totaled  on  separate  con- 
tract sheets  (Fig.  5  )   .      When  the  contract  is  finished  the  total 
value  of  labor  involved  is  obtained  from  this  sheet. 

The  day  rate  plan  has  each  workman  make  out  a  slip   (Fig.   11 ) 
daily,  representing  the  total  hours  worked.     These  are  deposited  in 
a  box  for  that  purpose  when  the  workmen  go  home.     On  being  collec- 
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ted  the  coot  department  checks  them  against  the  total  hours  repor- 
ted by  the  workmen  on  his  time  ticket  (Fig.  2l)   •       The  slip  is 
further  priced  according  to  man's  rate,  values  extended  and  posted 
to  the  contract  cost  sheet,    (Fig.  3  ). 

In  the  straight  piece  rate  system  the  workman  fills  out  a 
slip  (Fig.   12)     which  is  handled  similar  to  Fig. 11  .     The  number  of 
pieces  made  and  the  time  required  furnishes  an  efficiency  record 
which  shows  the  value  of  the  workman. 

In  the  differential  piece  rate  system  or  its  modifications, 
labor  distribution  tickets  are  used  similar  to  the  day  plan;  the 
time  required  for  making  a  certain  number  of  parts  being  recorded. 
An  efficiency  record  is  not  necessary,  as  the  above  information 
will  show  whether  or  not,  every  workman  is  doing  his  best. 

The  statistical  records  for  the  premium    plan  are  similar  to 
those  for  the  day-rate.     This  includes  the  attendance  record,  time- 
keeping covering  time  taken  and  amount  of  work  done  on  every  oper- 
ation unit  on  which  a  time  standard  is  fixed.     In  addition  to  the 
regular  pay-roll,  there  will  have  to  be  a  system  of  postings  to 
cover  the  premiums  earned,  because        these  premiums  are  a  part  of 
the  direct  wages  account.   (Fig.  22  ) 

The  Profit  Sharing  and  Stock  Distribution  plans  do  not  carry 
their  reward  into  the  direct  labor  account.     The  employee,  in  eith- 
er case,  receives  his  regular  rate  of  pay  which  does  enter  in,  but 
the  added  rewards  he  receives,  must  be  debited  to  the  Allocation 
Division  of  the  Profit  and  Loss  account  because  the  wage  earner  re- 
ceives a  share  in  the  profits  and  not  a  reward  for  direct  services. 

In  connection  with  any  plan  of  remuneration  for  labor,  some 
scheme  must  be  devised  to  keep  a  record  of  amounts  spoiled  by  a 
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workman.     A  spoiled  work  slip   (Fig.  13  )     can  be  filled  out  whenever 
a  man  spoils  a  piece  of  material.     This  slip  should  shew  the  value 
of  the  workman.' s  time  lost  and  the  cost  of  the  piece  up  to  the 
time  it  was  made  worthless.     This  should  be  signed  by  the  workman 
and  the  inspector  with  the  reason  for  the  rejection.     The  slip 
should  be  filed  as  an  original  record.     These  slips  should  be  sum- 
marized at  the  end  of  any  period  or  when  the  contract  is  completed, 
and  a  record  made  on  some  kind  of  individual  report  card  (Fig.  14  ) 
to  show  the  efficiency  of  the  man.     If  the  material  spoiled  is 
worthless  it  may  be  disposed  of  in  one  or  two  ways  -  either  by 
charging  it  directly  against  the  contract  number,  or  by  charging  it 
to  a  spoiled  work  account,  which  account  would  be  included  in  the 
general  expenses  of  the  business.     If  the  material  can  be  reclaimed, 
it  should  be  taken  into  the  stock  at  a  reduced  rate,  and  the  differ- 
ence between  the  cost  and  this  reduced  rate  should  be  charged  in  a 
manner  as  stated  in  the  preceding  sentence. 

The  third  problem  in  the  treatment  of  direct  labor  is  to  learr 

cost 

how  theA records  are  reconciled  with  the  accounts  in  the  General 
Books  which  has  been  carried  to  the  Profit  and  Loss  Account.     At  the 
end  of  the  period  for  which  the  Profit  and  Loss  Account  is  wanted 
the  total  direct  labor  cost  item  is  entered  taken  direct  from  the 
payroll  and  premium  roll  sheets   (Fig.  22J     for  that  period.  The 
pay  roll  is  made  up  from  the  workman's  time  card  (Fig.  21)  if  he  is 
paid  on  the  day  plan    and  from  the  piece  cards  if  he  is  paid  accor- 
ding to  the  piece  rate  plan.     If  he  is  paid  according  to  a  premium 
plan  the  additional  premium  is  carried  to  the  premium  roll  to  the 
workman's  credit,  and  the  total  amount  then  carried  to  the  wage 
account. 
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The  accuracy  of  the  Profit  and  Loss  Account  may  be  proved  as 
follows:     The  individual  workman's  time  slips  are  carried  to  the 
Contract  Cost  sheets,  and  the  total  direct  labor  on  all  the  con- 
tract cost  sheets  for  this  same  period  ought  to  equal  the  direct 
labor  charge  as  entered  on  the  Profit  and  Loss  Account  as  obtained 

sheet's 

from  the  above  pay  roll^.  If  these  values  vary,  it  is  the  result  of 
either  a  leak  through  time  being  wasted,  or  inaccuracy  in  the  keep- 
ing of  the  books.     The  discrepancy  should  be  reconciled  to  the 
various  contracts. 

The  remaining  question  of  using  this  information  concerning 
labor  costs  to  increase  the  plant  efficiency  will  now  be  considered. 
By  making  a  careful  analysis  of  the  individual  report  cards, 
(Pig.  14  &  Fig. 20  )     the  management  can  determine  who  are  good  em- 
ployees and  who  are  bad.     The  number  of  times  a  man  is  late,  with- 
out cause,  as  recorded  directly  from  his  time  card  (Fig.   21) ;  or 
whether  he  is  in  the  habit  of  leaving  early,   all  these  things  can 
be  noted;  and  if  it  occurs  in  such  a  measure  as  to  warrant  the  dis- 
charge of  the  man,   then  a  better,  more  deserving  man  can  be  promotec 
to  that  place. 

To  determine  the  value  of  a  workman  paid  on  a  piece-rate  ba- 
sis, the  amount  of  wages  he  draws  and  the  amount  of  good  work  he 
does,  constitutes  a  good  record  of  his  efficiency.     From  (Fig. 14  ) 
can  be  seen  the  amount  of  work  that  he  spoils  in  a  certain  period 
expressed  as  a  per  cent  of  all  that  he  has  done.     So  long  as  his 
percentage  is  below  a  standard  maximum  of  spoiled  vjork,   the  manage- 
ment would  not  be  apt  to  discharge  him. 

We  have  now  seen  how  the  factory  cost  of  the  product  is  made 
up  from  the  direct  and  indirect  costs  as  shown  in  the  manufacturing 
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section  of  our  Profit  and  Loss  Account  (pp   6  )     There  are  ,  however, 
some  incomes  on  the  credit  side  of  our  Profit  and  Loss  Account  that 
may  materially    affect  the  amounts  of  these  costs.     This  can  be 
made  clear  by  the  following  illustration.     In  all  machine  shop 
work  there  accumulates  scrap  material  which  is  eventually  sold. 
This  income  ought  to  be  deducted  from  the  expenses  of  production. 

These  deductions  may  come  from  the  direct  costs  or  from  the 
indirect.     As  an  example  of  a  deduction  from  the  direct  costs,  the 
following  illustration  will  answer.     Some  material,  drawn  out  for 
a  specific  contract,  is  rendered  worthless  and  is  sold  to  an  out- 
sider or  as  scrap.     This  income  is  directly  deductable  from  the  di- 
rect material  cost. 

A  deduction  from  the  indirect  costs  can  be  explained  by  the 

have 

following  illustration.     Suppose  weAmore  room  in  our  plant  than  we 
need,  and  by  letting  an  outsider  have  the  use  of  that  certain  part, 
we  derive  an  income  due  to  the  rent  he  pays,  likewise,  he  might  de- 
sire to  use  some  power,  heat  and  light,  and  we  having  more  than  our 
plant  needs,  are    in  a  position  to  furnish  him  with  the  same,  caus- 
ing another  income.     If  our  plant  in  the  first  place  pays  a  certain 
amount  for  these  items  as  shown  in  our  Profit  and  Loss  Account 
(pp  6   )     and  we  now  derive  an  income  from  those  sources,   then  it 
would  be  unfair  to  charge  the  full  amount  against  the  goods.  These 
incomes  must  be  deducted  from  their  corresponding  sources  if  we  are 
to  have  an  accurate  determination  of  the  final  cost.     An  actual  ex- 
ample may  serve  to  make  this  clear. 
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Profit  and  Loss  Account 

Peerless  Manufacturing  Company  for  the  period  ending 

IJfcJO.     Ol  •     -Li/  J.U  » 

Inventory  $10000.00 
J  anuary  1 .   19 10 . 
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Indirect  Costs. 

Power 

$3000  .00 
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Other 
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Indirect 

Costs  5400.00 

Total  Cost  #141-900.00 

$141900.00 
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We  have  now  considered  all  the  charges  that  enter  into  the 
final  factory  cost  of  the  product,  and  their  method  of  apportion- 
ment. We  shall  next  take  up  our  plant  system.  In  the  discussion 
of  our  direct  costs  many  forms  were  considered  and  their  uses  ex- 
plained. These  will  not  be  entered  into  again  except  as  used  for 
reference. 

DESCRIPTION  AND  USE  OF  FORMS . 

In  this  scheme  of  cost-filing  the  title  "Production  Order" 
will  not  be  used,  the  form  which  authorizes  and  originates  a  factory 
product  being  our  Bill  of  Material  (Fig.  4  )    This  form  contains 
all  the  directions  that  are  needed  by  any  of  the  department  heads 
for  work  to  be  carried  on  in  their  departments.     It  also  does  away 
with  the  tendency  of  issuing  verbal  instructions.     The  storekeeper 
receives  a  copy  which  he  uses  as  a  record  of  material  he  issues. 
His  connection  and  r,  ethod  of  handling  this  form  have  already  been 
mentioned  under  the  budget  system  of  issuing  goods.    When  the  vari- 
ous departments  are  ready  to  begin  operations  on  a  contract,  then 
the  stock-keeper  issues  his  goods  as  called  for. 

If  the  stock-keeper  upon  receiving  his  copy  of  the  Bill  of 
Material,  discovers  certain  materials  lacking,  he  fills  out  a  pur- 
chase requisition  (Fig.  15),    which  he  forwards  to  the  purchasing 
agent.     This  form  simply  records  the  kind  and  quantity  of  certain 
stock  wanted  and  date  necessary.     It  is  made  in  duplicate,  one  for 
the  purchasing  agent,  and  one  for  the  stock -keepers  file. 

Upon  receipt  of  the  form  (Fig.  15  )     the  purchasing  agent 
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orders  the  material  wanted  on  Fig. 16  .     A  purchase  order  contains 
all  the  necessary  details  of  a  bill  of  goods  purchased,   such  as 
name  and  address  of  purchaser,  order  number,  quantity  and  descrip- 
tion of  goods,  shipment  date,  etc. .     As  many  copies  as  are  needed 
can  be  made. 

The  storekeeper  has  his  own  record  of  keeping  track  of  mater- 
ial in  the  perpetual  inventory  already  described  in  connection  with 
Fig.  1  .  He  also  uses  Fig. 19  to  denote  material  received.  This 
form  is  advantageous  in  that  the  receiving  clerk  inspects  and  check 
up  carefully  all  stock  received;  thus  guarding  the  management  again 
st  faulty  stock  and  short  amounts. 

To  enable  the  manufacturer  to  know  where  certain  material  was 
purchased,  we  have  Figs.   17,   13  .      A  product  may  prove  unsatisfac- 
tory, and  the  complaints  will  point  to  some  particular  part  of  the 
product.    An  investigation  will  show  the  manager  whether  the  defect 
is  due  to  faulty  material  or  workmanship.     The  raw  material  enter- 
ing into  goods  may  be  charged  specifically  to  a  lot  number.  The 
finished  product  will  thus  carry  a  lot  number.     The  manufacturer 
can  tell  by  referring  to  his  Index  Record  (Fig.   18),     which  shows 
the  customer's  name  and  lot  number,  what  raw  material  proved  un- 
satisfactory, and  by  refering  to  his  Purchase  Record  (Fig.  17  )  he 
•  is  able  to  tell  from  whom  he  bought  the  material  in  question. 

The  Time  Ticket  (Fig.  21  )     is  used  by  workmen  to  record  their 
time  while  within  the  plant.     At  the  end  of  the  week  the  time  is 
added  and  the  back  side  of  the  card  used  as  a  pay  check.       The  to- 
tal time  is  reconciled    with  the  time  that  appears  on  the  individ- 
ual time  slips,  which  were  mentioned  under  the  Direct  Labor  topic. 
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The  Pay  and  Premium  Roll  (Fig. 22  &  23)  is  a  record  showing 
the  total  amount  of  time  worked  by  each  employee  and  the  amount  of 
money  he  has  earned. 

Figure  13    explained  how  the  employees  spoiled  work  was  kept 
track  of  ;  and  later  summarized  on  his  individual  report  card 
(Fig.   14).      To  enable  the  manager  to  know  just  how  much  each  de- 
partment wastes  and  loses,  and  the  causes  therefore,  the  Defective 
Work  Seport  (Fig.  24)  is  submitted  monthly  from  each  department. 
This  is  but  a  grand  summary  of  the  individual  cards  throughout  the 
period.     An  Annual  summary  is  submitted  on  Fig.   25  . 

When  Material  is  ordered  for  a    contract  and  not  used  on 
account  of  defects,  changes  in  design,  or  some  similar  reason,  and 
which  may  be  good  stock  or  bad,  Fig.  26  is  used.     The  wording  is 
so  arranged  as  to  handle  any  case.     The  handling  of  good  stock 
which  may  be  used  on  other  contracts  was  mentioned  under  the  sub- 
ject of  direct  material. 

DETERMINATION  OF  FACTORY  COST . 

The  adoption  of  any  plant  system  must  necessarily  involve 
the  consideration  of  some  means  whereby  the  overhead  or  indirect 
expenses  are  satisfactorily  distributed.     The  theory  of  this  was 
discussed  under  the  head  of  Indirect  Expenses  (pp  18.  ) 

In  reviewing  the  methods  used  and  the  thoroughness  with  which 
they  distributed  all  expenses  there  -seems  to  be  a  marked  tendency 
toward  the  New  Machine  Rate  Plan.    Here  it  is  possible  to  obtain 
the  total  expense  chargeable  to  the  machines  or  processes,  togeth- 
er with  the  actual  working  hours  of  the  Machine    or  process  during 
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 Deportment 

Month  of  


191 


DATE 


A  /?  r/Ql  £ 


NA  MET 


No 

Sf<J  i  I  e  ci 


l)k.F  EC  T 


GiSPo-sn  ion 


VAL.UE 


r&r~  Unit 


Tot  a;  Spoiled 


F/y    24-        Dcf  e.ci  ii/e  Work 
each  deportment 


Repor-f     issued     monthly  by 

Size    n"*  8£" 


SUMMARY  SPOILED 


For  year  ending   Dec.  37.  191 


Deport- 
ment 


J O  nuory 


SPOIL.EO 


VALUE 


February 


VO  ART/CL.ms 
SPOIL.*  O 


VALUE 


March 


A/O.  AFt~TlCL.£S 
SPOIL-  ED 


VALUE 


Totui  i/a/ue 
for 
the  ye  or 


Tor  a,  for 
mon  th 


Fig.  2S      Annuo/     Summarized  Spoiled 
p/onf    by    depar  f  m  e  nts . 


Wor  h    h?ec  ord    of  eni  ire 
Size    e"  X  BO' 


67 


CO 


K 

Q: 
o 

0 
o 

<0  Si 


<5 


CO 


3 

0 
<0 


13 
0 


0 


0 


a 
o 

L 
0 


■J  f~- 

it 

o 


3 

S 


•4  II 


O 


o 


o 


4> 

o 

k> 


*0 


0 

■  ^ 

s. 

< 


0 


c 
X 


Q> 

a 


s 

k 

[l 
k 


Usea    Stock  rtcport 


S/Z.G 


x  II 


68 


the  period  thus  securing  an  actual  process  cost  per  hour.     If  there 
are  some  expenses  connected  with  the  manufacturing  which  cannot  be 
identified  with  a  particular  process,  they  may  easiljr  be  distribu- 
ted among  the  various  machines  or  operations  on  the  basis  of  Labor 
Cost  charged  to  each,  or  according  to  the  Labor  Hours  Cost.  This 
plan,  however,  reduces  the  amount  of  the  cost  to  a  minimum.  Such 
charges  as  power,  depreciation,  rent,  insurance,   indirect  material, 
interest,  and  the  like,  in  this  plan  of  distribution  become  capable 
of  direct  application  to  the  process;  whereby  in  the  other  plans, 
they  were  included  as  strictly  indirect. 

The  following  is  our  method  of  distributing  indirect  expense 
on  the    Machine  Rate  basis. 

When  our  product  is  started  through  the  plant,  it  is  neces- 
sary that  an  accurate  record  be  kept  of  the  time  involved  in  every 
process  or  operation.     This  can  be  accomplished  by  the  use  of  the 
Multiple  Part  Tag  (Fig.    9   )  or  by  the  use  of  the  Individual  Oper- 
ation Time  Slip  (Fig.  10    ).      The  further  use  of  these  slips  was 
discussed  on  pages    49   and    50    .     This  operation  time  is  posted 
to  its  corresponding  number    on  the  Operation  sheet  (Fig.  27    )  for 
the  particular  contract  in  question  and  gives  the  direct  labor  cost 
chargeable  to  the  contract  by  individual  operations  for  each  day. 
This  total  is  posted  to  the  Contract  Cost  sheet  under  column  Direct 
Labor  (Fig.    3  ). 

direct  labor 

At  the  end  of  the  period,  usually  monthly,  the  total Atime 
per  operation  iB  summed  up  (Fig.  29    )  ,  and  the  rate  cost  per  hour 
likewise  entered.     This  is  obtained  from  the  Machine  or  Equipment 
Record  Card  (Fig.    28  )  as  determined  by  the  New  Machine  Rate  Plan. 
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The  Indirect  expense  chargeable  to  the  contract,  is  now  available 
by  multiplying  the  total  number  of  hours  by  the  rate  per  hour  of 
each  operation  (see  Fig.     29  ) 

The  Indirect  Expense  total  can  now  be  carried  to  the  Contract 
Cost  Sheet  (Fig.    3).      The  Material  Cost,  likewise,  is  directly 
available  from  the  storekeeper's  record;  or  equally  well,  from  the 
Bill  of  Material   (Fig.    4   )     for  the  contract. 

This  gives  the  factory  cost  of  the  product  which  is  summariz- 
ed on  a  summary  cost  card  (Fig.  30   )     by  the  accounting  department, 
which  also  adds  the  selling  price  and  determines  the  Profit, 
(see  General  Chart  -  Path  of  Material). 
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